Jun N-terminal kinase is essential for CD40-mediated IgE class switching in B cells.
CD40 ligation activates nuclear factor kappaB (NF-kappaB) and the mitogen-activated protein kinases p38 and C-Jun N-terminal kinase (JNK) and causes immunoglobulin class-switch recombination (CSR) in B cells. Both NF-kappaB and p38 are important for CD40-mediated CSR. The role of JNK activation in CD40-mediated isotype switching is unknown. We sought to determine the role of JNK activation in CD40-mediated isotype switching. Splenic B cells from BALB/c mice were stimulated with anti-CD40 mAb and IL-4 or with soluble CD40 ligand in the presence or absence of SP600125, an anthrapyrazolone inhibitor of JNK. The following events were examined: IgE production by means of ELISA; S(mu)-S(epsilon) deletional switch recombination by means of digestion circularization PCR; Cepsilon germline, mature epsilon, and activation-induced deaminase (AID) transcription by means of RT-PCR; and proliferation by tritiated thymidine incorporation and surface expression of CD23, CD54, and CD86 by means of FACS analysis. SP600125 at 10 microM drastically inhibited JNK phosphorylation but had little effect on CD40-mediated p38 phosphorylation and expression of the NF-kappaB dependent genes c-Myc and bcl-xL. SP600125 inhibited IgE synthesis by approximately 88% but had no effect on B-cell proliferation and survival in response to anti-CD40 + IL-4 or on upregulation of CD23, CD54, and CD86 in response to CD40 ligation. Analysis of molecular events involved in IgE class switching revealed that SP600125 had no effect on the expression of C(epsilon) germline and AID transcripts. In contrast, SP600125 severely reduced S(mu)-S(epsilon) switch recombination and expression of mature epsilon transcripts. These results demonstrate that JNK activation is essential for CD40-mediated CSR to IgE and suggest that JNK is important for AID activity in B cells.